Large-scale production of natural cytokines during activation and expansion of human T lymphocytes in hollow fiber bioreactor cultures.
We studied the large-scale production of a variety of natural cytokines during the activation and expansion of human T lymphocytes in a hollow fiber bioreactor culture system. Peripheral blood mononuclear cells (PBMC) were activated using phytohemagglutinin plus recombinant interleukin-2 (IL-2). Phytohemagglutinin was either present in the hollow fiber bioreactor during the entire 15-16-day culture period or only during the 20-h preactivation of the PBMC in culture bags. The expanding T lymphocytes were mainly CD3+,8+ and exerted maximal natural, activated, bispecific monoclonal antibody-redirected and lectin-dependent cytolytic activities between days 9 and 13 of culture. IL-1 and IL-4 were only produced in low amounts. IL-8 and lymphotoxin were primarily produced during the first week of culture. Harvest of the hollow fiber bioreactor culture supernatant at the time of peak cytokine concentration would have yielded per 10(8) PBMC input between 3.7 and 4.9 micrograms of IL-8 (at days 2 or 3), and between 0.02 and 0.5 microgram of lymphotoxin (at days 6 or 7). Tumor necrosis factor-alpha and IL-6 were produced during the entire culture period of 15 or 16 days: per 10(8) PBMC input, between 0.1 and 0.4 microgram of tumor necrosis factor-alpha (at days 2 or 3) and between 0.03 and 0.5 microgram of IL-6 (at days 15 or 16). Production of interferon-gamma and granulocyte-macrophage colony-stimulating factor started from initiation of cultures onwards to reach peak levels at the end of the 15- or 16-day culture period, yielding at that time between 2.1 and 17.7 micrograms/ml of interferon-gamma and between 0.4 and 4.2 micrograms of granulocyte-macrophage colony-stimulating factor per 10(8) PBMC input. The production of tumor necrosis factor-alpha, IL-6, interferon-gamma, and granulocyte-macrophage colony-stimulating factor was proportional to the extent of lymphocyte multiplication. These results demonstrate the usefulness of hollow fiber bioreactor cultures to produce natural cytokines during the activation and expansion of predominantly CD3+,8+ T lymphocytes.